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n, 19,3, no. — . wH,ch is a 

abandoned." 



]]sj THF r.T.AIMS : 

Please cancel claims 5. 9 and 10 wiihou. prejudice or disclaimer of .he subject mauer 

contained therein. 

Please amend the following claims as indicated: 

--■~'''r ''^AM method of identifying a mnctional [DNA] sequence 
which provides a desired biological activity comprising: 

a. providing a means for detecting said desired biological activity; 

b. synthesizing a mixed population of random [DNA] sequences by 

" gnzym^ut^rch^^ 

c. introducing a plurality of the random [DNA] nuMe sequences into a 

population of clomng vectors to obtam a plurality of cloning vectors containmg random [DNA] 

nucleotide sequences; 

d. introducing said cloning vectors into suitable host cells; 

e. expressing said cloning vectors in said host cells; and 

, screening said host cells using said means for detecting the desired biological 
activity under conditions which allow detection of one or more host cells comprising vectors 
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which comprise a functional [DNA] nucleotide sequence which provides the desired biological 
activity. 



4. (Amended) A method of isolating a functional [DNA] nucleotide 
sequence w^hich provides a desired biological activity comprising: 

a. providing a means for detecting said desired biological activity; 

b. synthesizing a mixed population of random [DNA] nucleotide sequences by 
enzymatic or chemical synthesis without regard to a wild type sequence : 

c. introducing a plurality of said random [DNA] nucleotide sequences into a 
population of cloning vectors to obtain a plurality of cloning vectors containing random [DNA] 
nucleotide sequences; 

d. introducing said cloning vectors into suitable host cells; 

e. expressing said cloning vectors in said host cells; 

f. screening said host cells using said means for detecting the desired biological 
activity under conditions which allow detection of one or more host cells comprising vectors 
which comprise a functional [DNA] nucleotide sequence which provides the desired biological 
activity; and 

g. isolating said [polynucleotide] nucleotide sequence or sequences which 
provide the desired biological activity. 



3 



Application Serial No. 09/132.231 
Attorney Docket No. 032425-001 

6. (Amended) ^ method of isolating a host [cells] cell which comprises a 

\ 

/ ; 

functional [DNA] nucleotide sequence which produces a desired biological activity comprising: 

a. providing a means t\r detecting said desired biological activity; 

b. synthesizing a mixed population of random oligonucleotides by enzymatic or 
chemical synthesis without regard to a w>ld type sequence : 

c. introducing a plurality of said random oligonucleotides into a population of 
cloning vectors to obtain a plurality of cloning vectors containing random oligonucleotides; 

d. introducing said cloning vectors into suitable host cells; 

e. expressing said cloning vectors in said host cells; 

f. screening said host cells to determine whether the inserted oligonucleotide 
provides the desired biological activity; 

g. isolating said host cells having said oligonucleotide having the desired 
biological activity. 

7. (Amended) A method of producing a mixed population of random 
[DNA] nucleotide sequences in order to identify one or more functional sequences which 
provide a desired biological activity comprising: 

a. synthesizing a mixed population of randorn [DNA] nucleotide sequences in a 
manner by which the frequency of stop codons in said mixed population is reduced; and 

b. inserting said mixed population of random [DNA] nucleotide sequences into 
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a population of cloning vectors to fhrm a mixed population of vectors containing randomly 
generated sequences. 



8. ( Amended ) An isolated, mixed population of vectors comprising 
randomly generated [DNA] nucleotide sequences encoding a mixed population of amino acid 
sequences and having a reduced frequency of stop codons as compared to codons encoding 
[other] amino acids. 

\ 

11. ( Amended) An isolated, mixed population of random [DNA] nucleotide 
sequences comprising a [DNA] nucleotide sequence providing a desired biological activity 
produced by a method comprising synthesizing a mixed population of random [DNA] 

I 

nucleotide sequences in a manner which [results in stop codon bias] biases against stop codons . 
and introducing a plurality of said randomly generated [DNA] nucleotide sequences into a 
population of cloning vectors to form a mixed population of vectors containing randomly 
generated [DNA] nucleotide sequences. 

12. ( Amended) A method of identifying a functional [DNA] nucleotide 
sequence which provides a desired biological activity comprising: 

a. providing a means for detecting said desired biological activity; 

b. synthesizing a mixed population of random [DNA] nucleotide sequences in a 
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manner by which the frequel^cy of stop codons in said mixed population is reduced; 

c. introducing a pluraHty of random [DNA] nucleotide sequences into a 
population of cloning vectors to obtain a plurality of cloning vectors containing random [DNA] 
nucleotide sequences; 

d. introducing sajd cloning vectors into suitable host cells; 

e. expressing said' cloning vectors in said host cells; and 

f. screening said host cells using said means for detecting the desired biological 
activity under conditions which allpw detection of one or more host cells comprising vectors 
which comprise a functional [DNA] nucleotide sequence which provides the desired biological 
activity. 

13. (Amended) A method of identifying a peptide, polypeptide or protein 
having a desired biological activity comprising: 

a. providing a means for detecting said desired biological activity; 

b. synthesizing a mixed population of random [DNA] nucleotide sequences by 
enzymatic or chemical synthesis without regard to a wild type sequence : 

c. introducing a plurality of said random [DNA] nucleotide sequences into a 
population of cloning vectors to obtain a plurality of cloning vectors containing random [DNA] 
nucleotide sequences; 

d. introducing said cloning vectors into suitable host cells; 

6 



• 



Application Serial No. 09/132.231 
Attorney Docket No. 032425-001 

e. expressing said cloning vectors in said host cells to produce a random 
population of peptides, polypeptides or proteins; and 

f. screening said random population of peptides, polypeptides or proteins with 
said means for detecting the desired biological activity under conditions which allow detection 
of one or more [random population of] peptides, polypeptides or proteins from said random 
population having the desired biological activity. 



14. (Amended) A method of identifying a peptide, polypeptide or protein 
capable of [binding a preselected antigen] reacting with a substrate : 

a. providing [an antigen] a substrate : 

b. synthesizing a mixed population of random [DNA] nucleotide sequences by 
enzymatic or chemical synthesis without regard tQ a wild type sequence : 

c. introducing a plurality of said random [DNA] nucleotide sequences into a 
population of cloning vectors to obtain a plurality of cloning vectors containing random [DNA] 
nucleotide sequences; 

d. introducing said cloning vectors into suitable host cells; 

e. expressing said cloning vectors in said host cells to produce a random 
population of peptides, polypeptides or proteins; and 

f. screening said random population of peptides, polypeptides or proteins with 
said [preselected antigen] substrate under conditions which allow detection of one or more 
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[random population of] peptides, pqlypeptides or proteins from said random population which 

V 

\ 

[bind to the antigen] react with said s\ibstrate . 



Please add new claims 15-25 as follows: 

"15. A process fo^the production of a peptide or protein having a desired biological 
activity comprising the steps pf: 

producing by enzymatip or chemical synthesis a random population of nucleotide 
sequences without regard to a wild type sequence; 

forming a library of exptession vectors containing the random population of nucleotide 
sequences; 

culturing host cells containing the vectors to produce peptides or proteins encoded by 
the random population of nucleotidi^ sequences; 

carrying out screening or sel6ption on the host cells, to identify a peptide or protein 
produced by the host cells having the desired biological function; 

isolating a randomly synthesized nucleotide sequence which encodes the identified 
peptide or protein; and 

using the isolated sequence to produce the peptide or protein having the desired 
biological activity. 



16. A method of identifying a peptide of protein having a desired biological activity, 
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comprisli;ig: 

(a) j\roducing a population of peptides or proteins encoded by random nucleotide 
sequences produced by enzymatic or chemical synthesis without regard to a wild type 
sequence; and 

(b) screening sai^ population of peptides or proteins for said desired biological activity 
under conditions which allo\v detection of one or more peptides or proteins having said desired 
biological activity. 



17. A method of producing a peptide or protein having a desired biological function, 
comprising: 

(a) producing a population of peptides or proteins encoded by random nucleotide 
sequences produced by enzymatic or chemical synthesis without regard to a wild type 
sequence; 

(b) screening said population of peptides or proteins for said desired biological 
function under conditions which allow detection of one or more peptides, polypeptides or 
proteins having said desired biological function; 

(c) isolating the nucleotide sequence(s) encoding said one or more peptides or 
proteins having said desired biological property; and 

(d) producing said peptide or protein. 
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18. A method \)f producing a random polynucleotide population for use in screening 
for a desired biological function, comprising adding random nucleotides to an expression 
vector without regard to a wild type sequence. 

19. A method of generating a product of an enzyme-substrate reaction, comprising 
combining a population of peptides or proteins encoded by random nucleotide sequences 
produced without regard to a wild type sequence with substrate under conditions such that said 
enzyme-substrate reaction may occur, and incubating said population of peptides or proteins 
with said substrate such that said product may be detected. 

20. A method of identifying a population of peptides or proteins which catalyze an 
enzyme substrate reaction, comprising: 

(a) combining a population of peptides or proteips encoded by random nucleotide 
sequences produced without regard to a wild type sequence with substrate under conditions 
such that said enzyme-substrate reaction may occur; 

(b) incubating said population of peptides or proteins with said enzyme substrate so 
that a product of said enzyme-substrate reaction may be generated; and 

(c) screening for the product of the enzyme-substrate reaction to identify a 
population of peptides or proteins which catalyze said enzyme-substrate reaction. 
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21 . A\process for the production of an expression vector capable of transcribing or 

translating an operk reading frame to produce a desired biological function, said vector 

comprising a randori^ nucleotide sequence, comprising the steps of: 

\ 

producing a rai^dom population of nucleotide sequences by enzymatic or chemical 
synthesis without regard to a wild type sequence; 

ligating said random population of nucleotide sequences into an expression vector to 
form a library of expression vectors; 

transforming suitable host cells with said library of expression vectors; 

growing the transformed Jiost cells containing said expression vectors; 

screening said transformed host cells in order to identify an expression vector capable 
of transcribing or translating an open reading frame to produce the desired biological function, 
or selecting said host cells containing an expression vector capable of transcribing or 
translating an open reading frame to produce the desired biological function; 

isolating the identified or selected transformed host cell; and 

isolating the expression vector from said isolated host cell. 



22. A method for producing a random population of vectors comprising: 
(a) synthesizing a heterogenous population of random nucleotide sequences comprising 
about a billion different nucleotide sequences, said method consisting of random ligation of 
oligonucleotides or random addition of nucleotide triphosphates without regard to a wild type 
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seqb^nce, and 

inserting said heterogenous population of random nucleotide sequences into a 
population of vectors to form a heterogenous population of vectors containing random 
nucleotide sequences. 

23. A process for the production of a nucleotide sequence comprising, 
producing a heterogenous population of random nucleotide sequences by enzymatic or 

chemical synthesis without regard to a wild type sequence; 

inserting said population of random nucleotide sequences into vectors to form a random 
population of vectors; 

introducing said random population of vectors into host cells in a manner to produce a 
random population of transformed host cells; 

growing independent colonies from the transformed host cells; 

screening and/or selecting said colonies of the host cells to identify host cells 
comprising a nucleotide sequence having a desired biological activity; and 

isolating said nucleotide sequence from the selected or screened host cells. 

24. A method of identifying a nucleotide sequence having a desired biological 
activity, comprising: 

(a) producing a population of nucleotide sequences comprising greater about a billion 
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different random nucleotide sequences by enzymatic or chemical synthesis without regard to a 
wild type sequence; 

(b) screening said population of nucleotide sequences for said desired biological 
activity under conditions which allow detection of nucleotide sequences having said desired 
biological activity. 

25. A method of identifying a functional nucleotide sequence which provides a 
desired biological activity comprising; 

a. providing a means for detecting said desired biological activity; 

b. forming a population of cloning vectors, each containing a random 
nucleotide sequence produced by enzymatic gr chemical synthesis without regard to a wild type 
sequence; 

c. introducing said cloning vectors into suitable host cells; 

d. expressing said cloning vectors in said host cells; and 

e. screening said host cells using said means for detecting the desired biological 
activity under conditions which allow detection of one or more host cells comprismg vectors 
which comprise a functional nucleotide sequence which provides the desired biological 
activity. — 
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